ABSTRACT: Competitive and facilitative interactions are common throughout the rocky subtidal and may be important when determining organism distribution and abundance. In this study, we used the corallimorpharian Corynactis californica to examine these relationships as they develop spatially and temporally between 2 kelp forest habitats. Sampling along Santa Catalina Island, California, USA, demonstrated that C. californica densities are up to 4-fold greater under canopies of the stipitate kelp Eisenia arborea than in areas just outside the canopy. Stipitate kelp canopies can act as foundation species by modifying critical resources (e.g. light and flow) that mediate understory assemblages. It was determined that the understory algal community is 17% less dense and is distinguished by branching red algae, whereas the non-shaded community is characterized by dense stands of foliose and decumbent brown algae. This study quantified the relationship among benthic macroalgae and C. californica to determine whether macroalgae were negatively or positively affecting C. californica distributions. Permanent 25 × 25 cm quadrats were established in both the canopy and open habitat, and understory algal biomass was manipulated with 3 treatments: (1) 100% removal; (2) thinning by 50%; and (3) no removal (control). All treatments were censused and maintained monthly for 1 yr. C. californica abundance increased in the control treatments in both habitats, and to the greatest extent under E. arborea canopies, suggesting a positive interaction between understory macroalgae and C. californica. The results of this study indicate that E. arborea creates a unique habitat that differs in water flow, light attenuation, and in composition and density of macroalgae. The combination of these factors under the E. arborea canopy may support large aggregations of C. californica (up to 3200 m -2 ) in an otherwise sub-optimal habitat compared to subtidal vertical walls.
INTRODUCTION
Understanding how species coexist while competing for one or more similar resources has been a continuing goal of ecologists (Hutchinson 1961 , Connell & Slayter 1977 , Connolly & Muko 2003 . Niche overlap between species historically has implied negative impacts resulting in competition and/or competitive exclusion of one or more species. Over the past decade, research has highlighted the importance of positive (facilitative) as well as negative (competitive) interactions in structuring communities (Bruno et al. 2003) . Through positive species interactions organisms may act in partnership, leading to competitive release and niche expansion. Moreover, the interplay of positive and negative associations has been addressed only recently and appears to have important influences on structuring plant and/or invertebrate assemblages (Callaway & Walker 1997 , Bertness et al. 1999 , Travis et al. 2004 .
Competition for space, light and food occurs frequently on horizontal surfaces in rocky reef communities because much of the available hard substratum is colo-nized by invertebrate and algal assemblages (Jackson 1977 , Witman & Dayton 2001 . In particular, competition between invertebrates and macroalgae has been recognized as an important factor structuring the benthic community (Connell 1983 , Witman & Dayton 2001 . This relationship has been a focus in studies of tropical coral reefs where an increased standing crop of macroalgae is suggested to out-compete corals leading to a phase-shift, in which corals are replaced by algae (Hughes 1994 , Jompa & McCook 2002 , McManus & Polsenberg 2004 . It has been hypothesized that macroalgae affect invertebrates negatively via space evasion, overgrowth, and allelochemicals or indirectly by increasing sedimentation, acting as vectors of disease and/or inhibiting particle capture. For example, macroalgae inhibited the growth of the temperate coral Balanophyllia through thallus abrasion, which caused chronic retraction of the coral polyp and led to overgrowth of the exposed calyx by filamentous and encrusting coralline algae (Coyer et al. 1993) . Conversely, large aggregations of anemones may out-compete macroalgae for available space (Taylor & Littler 1982) or suppress algal growth by emitting allelochemicals (Bak & Borsboom 1984) . However, there is little direct experimental evidence that sessile invertebrates and algae do compete, and few studies have addressed the mechanisms of this interaction (McCook et al. 2001 ).
The present study quantifies the interactions between the corallimorpharian Corynactis californica and associated macroalgae. In general, most members of the Corallimorpharia (Cnidaria: Anthozoa) form polyps that do not contain intracellular photosynthesizing symbionts (LaJeunesse et al. 2004 ). Since C. californica is heterotrophic exclusively, it is possible to study the effects of contrasting algal assemblages on polyps between habitats exposed to high and low light regimes without the confounding effect of depleted symbiont efficiency due to shading. Although previous evidence supports a competitive relationship between macroalgae and suspension feeders (Littler & Littler 1997 , Jompa & McCook 2002 , recent literature has placed renewed attention on the importance of positive interactions (Callaway 1995 , Bruno et al. 2003 , as well as competition (Jackson 1977 , Connell 1983 in structuring species assemblages.
The present study examines the relationships among invertebrates and understory macroalgae that may be mediated by the foundation species Eisenia arborea (Phaeophyta: Laminariales) at Santa Catalina Island, California, USA. We follow the general definition of a foundation species as a single species that defines much of the structure of the community by creating locally stable conditions for other species, and by modulating and stabilizing fundamental ecosystem processes (sensu Dayton 1972) . E. arborea is a stipitate kelp that reaches heights of approximately 1 m and is characterized by a basal holdfast and thick upright stipe bearing 2 clusters of terminal blades (Abbott & Hollenberg 1976) . Macroalgae, invertebrates and fishes utilize kelp habitats as food, refuge from predators, and as a substratum for growth (Eckman et al. 1989 , Allen et al. 2006 . Kelp canopies influence light and water flow, which structure understory assemblages by altering food availability, gas exchange, sedimentation, thallus abrasion and photosynthetic efficiency (Kennelly 1987a ,b, Witman & Dayton 2001 , Irving & Connell 2002 . Stipitate kelp in southern Australia, similar in structure to E. arborea, have been shown to create reproducible patterns in understory invertebrate and algal assemblages over large (1000 km) spatial scales (Kennelly 1989 , Connell 2003a . In this way, stipitate kelp forests act as foundation species similarly to other macrophyte canopies (e.g. Macrocystis, Thallassia) by mediating the availability of biotic and abiotic resources, and ultimately by stratifying rocky subtidal communities into 2 discrete habitats, herein referred to as 'canopy ' and 'open' habitats (Dayton 1972) (Fig. 1) . Some authors have referred to founda- (Fig. 1) . Preliminary observations revealed that greater densities of C. californica polyps were found under canopies of Eisenia arborea than outside canopies. It was hypothesized that differences in the density of understory algae between the canopy and open habitat altered C. californica densities based on whether the interaction was facilitative or competitive (i.e. positive or negative). Furthermore, it was hypothesized that the understory algae, and not the E. arborea canopy, was the most significant factor responsible for a greater abundance of C. californica polyps under canopies, because most direct effects of E. arborea would be negative or neutral (e.g. abrasion by thalli, shading) and would either lower the abundance of understory polyps or have no effect. The objectives of this study were to: (1) quantify the density of C. californica in each habitat; (2) quantify the abundance and type of understory algae in each habitat; and (3) determine the extent to which percent cover of understory algae in either canopy or open habitats affects C. californica abundance. It is important to note that higher densities of C. californica can be found on vertical rock walls devoid of any macroalgae. However, this study chose to focus on horizontal substrata where C. californica and algae are in direct contact, although this may be considered a sub-optimal habitat.
MATERIALS AND METHODS
Corallimorpharians are found on rocky reefs worldwide as solitary individuals or as clonal aggregations ranging from 400 to 2500 polyps m -2 on both horizontal and vertical substrata (Chadwick 1987 , 1991 . Corynactis californica (Cnidaria: Anthozoa) is a common invertebrate found on hard substrata in kelp habitats and is the only species of corallimorpharian to occur along the west coast of North America, where it ranges from Washington to Baja, California (Chadwick 1987) . We observed that polyps at Santa Catalina Island could reach a maximum pedal disc diameter of ca. 20 mm (pers. obs.). C. californica reproduces asexually by longitudinal fission and sexually with a seasonal cycle of oogenesis, spawning planktonic larvae from November through January (Holts & Beauchamp 1993) . Compared to other scleractinian and actinarian Anthozoa, polyps of C. californica have a rapid rate of asexual reproduction, each producing a new polyp in less than 5 wk and doubling in number in less than 2 mo (Chadwick 1987 , Chadwick & Adams 1991 . In contrast, Astrangia, a local scleractinian, may only produce asexually 0.12 polyps yr -1 (Chadwick 1991 ) and the clonal anemone Anthopleura elegantissima may take over 2 yr to double in population size (Sebens 1982) . C. californica also aggressively defends substratum space by extruding mesenterial filaments that kill competitors, thus altering the settlement behavior of other benthic invertebrates and deterring potential predators (Chadwick 1987 , 1991 , Patton et al. 1991 . However, Chadwick (1987) determined that C. californica did not extrude mesenterial filaments onto the red alga Rhodymenia pacifica or onto neighboring conspecifics. No other study has addressed the mechanisms involved in determining competitive boundaries between corallimorpharians and macroalgae, although they often are found in association.
The present study was completed using the facilities at the Wrigley Marine Science Center (WMSC) on Santa Catalina Island, California. The study site was located on the west end of Bird Rock, about 1 km from WMSC (33°27' N 118°29' W) (Fig. 2 ). This site is characterized by a gradual slope with rocky outcrops, cobbles, and sand. The reef is stratified into 3 distinct benthic habitats by the stipitate kelp Eisenia arborea and the giant kelp Macrocystis pyrifera, ranging from 0 to 10 m depth (Fig. 1) . The 2 study habitats were designated by the presence or absence of E. arborea found in the shallow subtidal zone (0 to 4 m depth). The E. arborea bed extends approximately 10 m horizontally from shore and runs parallel to Bird Rock for approximately 40 m. Bird Rock is exposed to swells ranging from 1 to 3 m in height, and water velocities of 1 to 7 m s -1 seasonally, with the highest exposure during November through February (R. Carpenter unpubl. data).
The percent cover of understory macroalgae was estimated in 25 cm × 25 cm (0.0625 m 2 ) quadrats (n = 30) that were placed haphazardly in both habitats during 6 sampling periods over 1 yr. Quadrats were subdivided into 25 squares (each representing 4% of the quadrat) and the macroalgal species dominating each subdivision was recorded. Macroalgae were allocated into 4 taxonomic groups loosely defined by morphology and represented by (1) foliose phaeophytes Colpomenia, Cystoseira, Dictyopteris, Dictyota, Halidrys, and Zonaria; (2) foliose/branching rhodophytes Chondracanthus, Gelidium, Laurencia, Plocamium and Pterocladiella; (3) articulated corallines Bossiella, Corallina, and Lithothrix; and (4) crustose coralline algae.
To determine whether the abundance of functional groups varied between canopy and open habitats, data were pooled, and percentages arcsin transformed and analyzed with a 1-way ANOVA.
Corynactis californica abundance was quantified on a larger scale along the northeast coast of Santa Catalina Island from Black Point to Hen Rock (19.8 km, Fig. 2 ), where the prevailing swell conditions are similar to the principal study site, Bird Rock. Twenty sites (area ≈ 1050 m 2 per site) were surveyed over 1 mo for abundance of (1) C. californica polyps; (2) Eisenia arborea individuals; and (3) macroalgae under the E. arborea canopy if present, and in open habitats. At each site a 35 m transect line was run along the seaward edge of the E. arborea canopy, distinguishing the canopy and open habitats. Ten 0.0625 m 2 quadrats were placed within each habitat using a random number generator to select points along the transect line and the number of fin-kicks into each habitat. To determine whether C. californica densities varied between the 2 habitats at each site and between sites, square-root-transformed data were analyzed with a 2-way ANOVA.
To test the hypothesis that the percent cover of understory macroalgae facilitates a greater abundance of Corynactis californica in canopy habitats than open areas, permanent 0.0625m 2 quadrats were established haphazardly in the canopy and open habitats at Bird Rock (Fig. 1) . Each quadrat was designated by 2 masonry nails at opposite corners and a numbered aluminum tag. Three macroalgal treatments (n = 10 per treatment) were established in each habitat: (1) a complete removal of all understory algae; (2) random thinning of understory algae by removing 50% cover; and (3) a control with no algal removal. If the interaction between understory algae and C. californica was competitive, it was hypothesized that C. californica populations would increase when macroalgae was removed (Treatment 1) in comparison to the other treatments. Conversely, if the interaction were positive then C. californica populations would increase when macroalgae was present (Treatment 3, control). Degrees of positive and/or negative effects of understory algae were addressed in the thinning treatment (Treatment 2). For example, a dense population of macroalgae might inhibit C. californica population growth through space evasion, abrasion, and increased sediment deposition. However, a thinned population of macroalgae might facilitate C. californica abundance by supporting larval settlement, particle capture success, and providing protection from harsh wave action. Macroalgae were removed carefully at the holdfast between C. californica polyps using forceps. Random thinning was accomplished by using a numbered quadrat subdivided into 25 squares. Twelve pairs of coordinates were generated for each thinned quadrat and macroalgae was removed from those 12 squares each month to maintain consistency in plot maintenance.
All treatments were censused monthly for the number of Corynactis californica polyps present from August 2004 through February 2005 and every 2 mo from April 2005 through July 2005. Initial measurements of polyp diameter and the distance from a polyp to a nearest neighbor did not vary within canopy and open habitats. A quadrat subdivided into 25 squares was used to count C. californica polyps. To determine whether the number of C. californica varied between canopy and open habitats and/or algal treatments, square-root-transformed polyp abundances were analyzed using a 2-way repeated measure ANOVA with month as the repeated measure. Additionally, an a priori paired-contrast analysis combined both manipulated treatments (cleared and thinned) against the control treatment (no removal).
RESULTS
Overall, 17% more macroalgae were quantified in the open habitat than in the canopy habitat at Bird Rock, Santa Catalina (ANOVA: F 1,345 = 44.43, p < 0.001, Fig. 3b) . Furthermore, the taxonomic groups of macroalgae differed greatly between the 2 habitats. Algal species were coalesced into 4 taxonomic groups broadly based on functional form: (1) foliose brown Corynactis californica and associated macroalgae algae; (2) foliose/ branching red algae; (3) articulated red algae; and (4) crustose coralline algae. A greater percent cover of foliose/branching red algae was found beneath the Eisenia arborea canopy (1-way ANOVA, F 1,336 = 16.6, p < 0.01, Fig. 3a ) and a greater percentage of foliose brown algae was found outside of the canopy (F 1,335 = 46.8, p < 0.001, Fig. 3a) . No significant difference among months or in the abundance of articulated coralline (p = 0.46) or crustose coralline algae (p = 0.53) was found between habitats.
Corynactis californica polyps were censused at 20 sites along the north coast of Santa Catalina Island and this species was found at 9 of the 20 sites sampled. A canopy of Eisenia arborea ranging in area from 300 to 1200 m 2 was found at all 9 of these sites. Of the remaining 11 sites, 7 had E. arborea canopies and 4 had no canopy. Where C. californica was found, a greater density of polyps was found consistently under the E. arborea canopy than outside (2-way ANOVA, F 1,8 = 15.04, p < 0.001). These survey results indicate that the E. arborea habitat is common at Santa Catalina Island and that the pattern of increased abundance of C. californica in canopy habitats is a general feature.
Long-term sampling of Corynactis californica aggregations within permanent quadrats in the canopy and open habitats at Bird Rock also consistently demonstrated a greater abundance of polyps under Eisenia arborea than outside (F 1,29 = 109.65, p < 0.001, Table 1 ). The average density (± SE) of C. californica in control plots ranged from 50 ± 9 polyps per quadrat in the open habitat to 183 ± 36 polyps per quadrat under the canopy (n = 9). At times, up to a 4-fold difference in the abundance of polyps was found between the 2 habitats (Fig. 4a) ; however, temporal variability was high among sample periods (Fig. 4b) . The majority of quadrats maintained a consistent population or increased in polyp density over time and at least 11 quadrats doubled their numbers in < 2 mo. Conversely, the few quadrats that decreased in polyp density occurred more frequently in cleared and thinned treatments. Within-factor analysis for sampling months (n = 9) failed to meet Mauchly's test of sphericity (p < 0.001); therefore, the Huyn-Feldt epsilon (HF) sphericity adjustment was applied to compute adjusted F-values. Regardless of sphericity adjustments, results indicated a significant month-by-algal treatment interaction (repeated measures ANOVA, F 16,232 = 1.822, p = 0.034, Table 1 ). C. californica abundance was consistently higher in the control treatments in both habitats (Fig. 4b ). An a priori paired contrast in which the 2 manipulated treatments (cleared and thinned) were compared against the control treatment revealed a stronger positive relationship (F 1,28 = 5.01, p = 0.03, Table 1 ) where the control treatment had a higher density of polyps than the manipulated treatments. Graph- To examine the cause of variation between habitats in relation to Corynactis californica abundance over time, a post hoc analysis of slopes (number of polyps vs. time), statistically compared all treatments and sampling months starting in October, when the treatment effect was first detected. Slopes were generated for each quadrat using percent change in polyp number and sampling month. The percent change was calculated as the number of polyps per quadrat divided by the initial number of polyps sampled (August) multiplied by 100. The percentage change removed the confounding difference in densities between habitats. The average slope under the canopy (b = 4.4 ± 0.7) was approximately twice that exhibited in the open habitat (b = 2.7 ± 1.9), suggesting that C. californica populations grew faster under the canopy. However, these 2 slopes are indistinguishable statistically and without further field manipulation interpretation remains speculative (ANOVA: F 1,33 = 0.496, p = 0.486).
DISCUSSION
This study examined 2 habitats within a southern California kelp forest distinguished by the presence or absence of the stipitate kelp Eisenia arborea to gain insight into the complex associations that develop between sessile invertebrates and foliose macroalgae within these habitats. Aggregations of Corynactis californica were found in greater densities under E. arborea canopies than just outside them and we hypothesized that varying macroalgal densities between canopy and open habitats were driving this distribution of polyps. Manipulative algal experiments indicated that understory algae might facilitate C. californica abundance to variable degrees in both habitats. Over a longer study period, C. californica populations may exhibit faster growth rates within the canopy habitat, suggesting that the strength of the positive algal interaction is greater under the canopy. The community of macroalgae found beneath the canopy has 17% less macroalgae and a significantly different composition than the assemblage found in the open habitat. This study demonstrates how small-scale interactions that occur among benthic invertebrates and algal assemblages essentially are nested within, and dependent upon, larger-scale positive and negative interactions created by the mediating kelp canopy.
Macroalgae did not appear to inhibit Corynactis californica in either study habitat. C. californica in control treatments, where no algae were removed, increased to densities greater than those in either algal removal treatment by the third month of the study (October 2004, Fig. 4b ). C. californica consistently maintained a higher abundance in control treatments for the duration of the experiment in both habitats (Fig. 4b) . However, a habitat-by-treatment interaction effect indicated that algal treatments had differential effects in the canopy versus open habitats. These results suggest that another factor, such as algal density, algal morphology and/or food delivery constraints, differs between habitats and may allow C. californica populations to expand more rapidly under the canopy than in open habitats. It also must be noted that disturbance effects from algal manipulation may have contributed to a lower abundance of C. californica polyps in algal ) from October (initial detection of treatment effect) through July (n = 7 sampling periods). Quadrats were averaged to yield a grand mean per treatment (cleared, thinned, control) and habitat (open and canopy). 1-4 represent statistical differences based on a priori analysis (p < 0.05). (b) Mean abundance (± SE) of C. californica polyps each month over 1 yr in each canopy habitat (n = 10) removal treatments. However, extreme care was taken, using small metal forceps, to remove individual macroalgal thalli from between C. californica polyps. We felt that a disturbance control would not have been ecologically relevant and are confident that our results were not confounded by the act of removing the macroalgae, though it should be considered. It was hypothesized that macroalgae facilitate Corynactis californica via several mechanisms: (1) by providing protection from predators; (2) by reducing water flow and polyp retraction; and/or (3) by increasing food and nutrient delivery. The only documented predator of C. californica polyps is the leather star Dermasterias imbricata (Annett & Pierotti 1984) . Southern California is at the extreme southern limit for D. imbricata and it was never observed at Santa Catalina Island. There also have been undocumented reports of predation by the bat star Asterina miniata, rare in Southern California. The single predation event observed under laboratory conditions, in which only C. californica tentacles were consumed, was by the nudibranch Hermissenda crassicornis. H. crassicornis was observed very rarely within the study habitat and thus it appears that predation does not have a significant effect on C. californica populations. Secondly, macroalgae can decrease flow speeds to a level that may increase the deposition or recirculation of food particles and/or larvae out of the water column (Koehl 1996) . High flow speeds can be detrimental to fully exposed cnidarian polyps by causing tentacle retraction and reduced particle capture (Patterson 1984 , McFadden 1986 , Anthony 1997 . In addition, algal detritus may supply particulate food to suspension feeders and increase their growth rate, an effect that would be enhanced further under kelp canopies (Duggins & Eckman 1997) . Although not quantified, epifauna such as amphipods and copepods living within algal thalli could also provide another source of nutrition for C. californica polyps. C. californica is an opportunistic feeder and can absorb partially digested prey by extruding mesenterial filaments onto items too large for the coelenteron (Chadwick 1987) . In another study, the complexity created by seagrass assemblages, similar to that created by macroalgae, was shown to facilitate the survival of suspension feeding bivalves (Peterson & Heck 2001) . However, both canopy and open habitats support diverse assemblages of macroalgae; therefore, a positive interaction between all macroalgae and C. californica does not explain fully why there are up to 4-fold more polyps of C. californica under Eisenia arborea canopies. The density and morphology of understory algae varied in the presence versus absence of E. arborea. One hypothesis is that C. californica abundance is driven by mechanisms related to the difference in algal assemblages between habitats.
Stipitate kelp such as Eisenia arborea create canopies that influence light and water flow, which in turn can have effects on understory assemblages of invertebrates, macroalgae and fishes (Kennelly 1989 , Witman & Dayton 2001 , Connell 2003b , Toohey et al. 2004 . Understory macroalgae were 17% less dense in E. arborea canopy habitats than in open habitats (Fig. 3) . Density differences in understory algae likely are the result of ambient light levels that can be reduced up to 98% under stipitate kelp canopies (Wernberg et al. 2005, R. Carpenter unpubl. data) . Light has been shown to be the primary resource limiting the growth of understory algae (Reed & Foster 1984 , Kennelly 1989 , Wernberg et al. 2005 . A lower density of understory algae in the canopy habitat creates more available space for the growth and recruitment of sessile invertebrates such as Corynactis californica. C. californica may compete more effectively for space under the canopy in the absence of dense macroalgal assemblages, similar to vertical rock wall habitats, by utilizing rapid asexual proliferation of aggregations as well as directly attacking encroaching invertebrates with aggressive mesenterial filaments (Chadwick 1987 , Langmead & Chadwick-Furman 1999 .
However, the relative abundance of algal taxonomic groups also differs greatly between canopy and open habitats and may strongly influence polyp abundance. The majority of macroalgae outside the canopy were characterized by foliose decumbent phaeophytes (e.g. Zonaria, Dictyopteris). The majority of red algae found under the canopy were characterized by upright branching forms (e.g. Gelidium spp., Plocamium), which expose much of the underlying substratum and allow water to flow through the thalli (Anderson & Charters 1982) . Wave-driven flow has been shown to constantly move the fronds of stipitate kelp, which reduces sedimentation while scouring benthic organisms (Kennelly 1989 , Connell 2003a . The foliose brown algal species most likely are excluded from beneath the Eisenia arborea canopy because they cannot tolerate the lower light levels or the high flow regime and resulting kelp whiplash (Kennelly 1989 , Connell 2003b ). Foliose red algae can acclimate to lower light levels and compete for space created by the exclusion of phaeophytes under the canopy (Reed & Foster 1984) . It also has been speculated that red algae are able to reproduce via fragmentation, which may allow them to take advantage of abrasion from sweeping E. arborea blades (Toohey et al. 2004 ). The hardier geniculate and non-geniculate coralline algae, which are less susceptible to dislodgement, did not vary between environments. Alternatively, the difference in algal taxonomic groups between habitats could affect particle capture and/or larval settlement, thus mediat-ing the distribution and abundance of Corynactis californica polyps (Eckman et al. 1989) .
The positive effects of one species on another can result from several mechanisms, including the provision of a refuge from predation and physical stress while enhancing food acquisition (Witman 1987 , Callaway 1995 . The present study suggests that foliose and branching morphologies of understory algae influence Corynactis californica abundance through the latter 2 processes. The Eisenia arborea canopy reduces the overall density of understory algae, specifically facilitating the growth of branching red species and reducing the abundance of brown algal species. Reduced algal density beneath the canopy is likely due to increased shading and kelp whiplash. Previous physiological measurements quantified that C. californica metabolism did not vary between habitats or flow speeds (K. Morrow unpubl. data). This, coupled with the lack of observed predation, suggests that their distribution results primarily from interactions with adjacent organisms. The understory algae may facilitate particle capture and/or larval recruitment, which is critical to sustaining C. californica populations. The morphology of macroalgae may differentially alter the flow environment around C. californica polyps and increase particle capture efficiency and deposition of particles and/or larvae from the water column. Foliose species of macroalgae (found outside of the canopy) may redirect flow and food particles away from polyp tentacles while branching species (found under the canopy) may act like a mesh sieve, allowing particles to come in contact with C. californica tentacles more frequently (Morrow & Carpenter 2008) .
Eisenia arborea is a foundation species that mediates a diverse community of understory algae and invertebrates. Understory branching algae appear to facilitate Corynactis californica polyps to a greater degree than the foliose algae found outside of the canopy. These results help predict the types of species associations that are likely to occur under and outside of macrophyte canopies (e.g. kelp forests and seagrass beds), as well as the underlying competitive and facilitative interactions that ultimately determine the realized niche of invertebrate and algal species. 
